Effects of acute hypoxia and reoxygenation in a blood-perfused neonatal heart model.
Newborn (less than 4-day old) piglet hearts (n = 7) were isolated and perfused with blood from a support pig. With use of a reservoir and membrane oxygenator, each heart was perfused for 90 minutes with blood at an O2 saturation of 40% and a pH of 7.4-7.5, at a left atrial pressure of 9 mm Hg, and at an aortic root pressure of 80 mm Hg. Blood saturation was increased to 100%, and the left atrial pressure decreased to 6 mm Hg for 60 minutes. Minute work indexes were calculated for each heart before hypoxia, every 30 minutes during hypoxia, and at 30 and 60 minutes of reoxygenation. Control hearts (n = 8) were treated in an identical fashion, but O2 saturation was maintained at 100%. Myocardial function decreased in the neonatal hearts exposed to hypoxia and reoxygenation. Control hearts did not suffer any significant decrease in function. Nucleotide levels were similar in both groups at the completion of the experiment. Anaerobic metabolism was demonstrated in the hypoxic hearts by net release of lactic acid during the period of hypoxia. This model can be used to study methods of intervention in the working hypoxic neonatal heart.